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Description 

The invention comprises a method for produc- 
tion of a vegetable protein hydrolyzate. 

Methods of this kind usually comprise a 
pretreatment of a raw protein, in order to remove 
non-protein components, a hydrolysis, and a post- 
treatment in order to purify the protein hydrolyzate. 
An example of the pretreatment appears from US 
4,420,425, an example of the hydrolysis appears 
from US 4,324,805 and 4,100,024, and an example 
of the pretreatment and posttreatment appears 
from American Chemical Society Symposium No. 
154, Synthetic Membranes. Vol. II, Hyper- and Ul- 
trafiltration Uses. 

Many methods for production of a protein 
hydrolyzate with good organoleptic properties can 
be carried out with a low yield only. Thus, it is the 
purpose of the invention to indicate a method for 
production of a protein hydrolyzate with good prop- 
erties, which can be carried out with a relatively 
high yield. 

Surprisingly, according to the invention it has 
been found that a certain combination of an ultrafil- 
tration and a non-pH-stat hydrolysis provides a 
process for production of a well tasting and or- 
ganoleptically acceptable product in high yield. 

Thus, the method according to the invention for 
production of a vegetable protein hydrolyzate is 
characterized by the fact 

1) that vegetable protein and water is mixed to a 
slurry with a protein content up to 20%, prefer- 
ably up to 10%, 

2) that the pH of the slurry from step 1) is 
adjusted to a value, which is more than 3 pH- 
units from the isoelectric point of the protein, 

3) that after dissolution or substantial dissolution 
of the protein the solubilized proteins are sepa- 
rated from the slurry, 

4) that the supernatant from step 3 is ultrafil- 
tered with an ultrafiltration unit with a cut-off 
value of above 20,000 Daltons, 

5) that the retentate from step 4) is heat treated 
during such time period that the proteins are 
denatured, 

6) that the denatured proteins in the retentate 
are proteolytically hydrolyzed by means of at 
least one protease at pH values and tempera- 
tures close to the optimum pH values and tem- 
peratures for the-protease(s), by means of a- 
non-pH-stat method to a DH of between 15 and 
30%, 

7) that the hydrolysis is terminated by inactiva- 
tion of the enzyme(s), 

8) that the effluent from step 7 is concentrated 
on an ultrafiltration unit with cut-off value above 
5,000 to the maximum value or approx. the 
maximum value of DS in the retentate, 



whereafter a diafiitration with water is carri d out 
until the perc ntage of DS in the p rmeate is 
below 0.9%, 

9) that the perm ate from step 8) is heated to 
5 between 130 and 140*C and immediately there- 
after flashcooled to around 75 0 C and then cool- 
ed in a heat exchanger to between 50 and 
70 * C, and 

10) that the effluent from step 9) is concentrated 
w and desalinated by nanofiltration at a tempera- 
ture between 50 and 60 whereafter the re- 
tentate is collected as the protein hydrolyzate 
solution. 

It is to be understood that the vegetable protein 

75 used as raw material in step 1 can be any vegeta- 
ble protein, e.g. soy protein, sesame protein, pea 
protein, rape seed protein, and faba bean protein. 

Also, it is to be understood that some of the 
above steps can be omitted under certain circum- 

20 stances. Thus, step 3) can be omitted, if a lower 
ratio protein/dry matter can be accepted, step 5) 
can be omitted, if protein denatu ration at this stage 
(i.e. before hydrolysis) is unnecessary, step 7) can 
be omitted, if inactivation of the enzyme(s) takes 

25 place during step 8) - 10), step 9) can be omitted, 
if the organoleptic properties of the protein 
hydrolyzate is already satisfactory, and step 10) 
can be omitted, if no concentration of the 
hydrolyzate is wanted, and if a high salinity and 

30 osmolality can be accepted. 

Furthermore, the steps 1-10 indicated above 
are not necessarily performed consecutively. Thus, 
step 3) can be performed immediately after step 
4), step 6), step 7) or step 8); step 4) can be 

35 performed immediately after step 5); step 7) can 
be performed immediately after step 8), step 9) or 
step 10); and step 9) can be performed imme- 
diately before step 7) or step 8). • 

A preferred embodiment of the method accord- 

40 ing to the invention comprises that the protein in 
step 1) is soy meal with high PSI (> 50% at pH 
6.5). Soy meal with high PSI {> 50% at pH 6.5) is a 
readily available raw material well suited for the 
method according to the invention. PSI is Protein 

45 Solubility Index. 

A preferred embodiment of the method accord- 
ing to the invention comprises that the soy meal is 
defatted. Defatted soy meal is cheap, and with this 
raw material the process runs smoothly. 
- so - A preferred embodiment of the method accord- 
ing to the invention comprises that the slurry in 
step 1) has a protein content of around 8%. In this 
manner the equipment is utilized optimally, and 
also, the viscosity is not too high for handling. 

55 A preferred embodiment of the method accord- 
ing to the invention comprises that the temperature 
during the steps 1) to 4) is above 60 *C. In this 
manner bacterial growth will be limited. 



2 



EP 0 566 645 B1 



A pref rred embodiment of the method accord- 
ing to the invention comprises that the separation 
in step 3) is carried out by means of gravity sepa- 
ration, preferably centrifugation. This separation is 
efficient and cheap. 

A preferred embodiment of the method accord- 
ing to the invention comprises that the protease or 
one of the proteases used during step 6) is a 
Bacillus protease. In this manner use can be made 
of cheap, commercial enzymes. 

A preferred embodiment of the method accord- 
ing to the invention comprises that the Bacilllus 
protease is a Bacillus licheniformis protease. In 
this manner a simple process and a good yield is 
provided. 

A preferred embodiment of the method accord- 
ing to the invention comprises that at least two 
proteases are used during step 6), i.e. a Bacillus 
licheniformis protease and a Bacillus subtilis 
protease. In this manner a very high yield and a 
good taste of the end product is provided. 

A preferred embodiment of the method accord- 
ing to the invention comprises that the mixture at 
the end of step 7) is treated with activated carbon 
for more than 5 minutes at between 50 and 70 • C 
in an amount corresponding to between 1 and 5% 
carbon, calculated in relation to soluble protein 
hydrolyzate. Hereby an end product with better 
organoleptic properties is achieved: better taste, no 
off-flavor, and better color. This embodiment is 
specially preferred in those cases, where the reten- 
tate by-product can not be utilized. 

A preferred embodiment of the method accord- 
ing to the invention comprises that the mixture at 
the end of step 10) is treated with activated carbon 
for more than 5 minutes at between 50 and 70 • C 
in an amount corresponding to between 1 and 5% 
carbon, calculated in relation to soluble protein 
hydrolyzate, whereafter the activated carbon is re- 
moved, and the filtrate is collected as the protein 
hydrolyzate solution. Hereby an end product with 
better organoleptic properties is achieved: better 
taste, no off-flavor, and better color. 

A preferred embodiment of the method accord- 
ing to the invention comprises that the protein 
hydrolyzate solution from step 10) is spray-dried to 
a water content below 6.5%. In this manner a 
stable product is achieved, both microbially and 
organoleptically. 

-^vA 'preferred^embodiment .oMhe^method accord-, 
ing to the invention comprises that 

11) that the protein hydrolyzate solution from 
step 10) is sterile filtered, 

12) that the sterile filtrate from step 11) is con- 
centrated to a concentration of between 40 and 
60 total DS, 

13) that the concentrate from step 12) is pas- 
teurized, and 



14) that th pasteuriz d concentrate from step 
13) is spray-dried to a water content of b low 
6.5%. 

If a spray-drying tower for treatment of the 
5 effluent for step 10) is not available in the factory at 
the appropriate time, steps 11), 12), and 13) may 
be carried out, whereafter step 14) can be per- 
formed, when the spray-drying tower becomes 
available. 

w Danish patent application no. 1498/87 de- 

scribes a process with vegetable seeds as a start- 
ing material, in which some of the process steps 
are similar to the process steps used in the pro- 
cess according to the invention. However, the end 

75 product of the prior art process is a protein isolate, 
i.e. not a protein hydrolyzate, and this protein iso- 
late is an insoluble coagulate and thus not a solu- 
ble protein hydrolyzate as in relation to the process 
according to the invention. 

20 EP 325 986 describes a method for the hy- 

drolysis of food grade proteins by means of a 
special combination of proteolytic enzymes. How- 
ever, the non-pH-stat-hydrolysis and the. ultrafil- 
tration used in the method according to the inven- 

25 tion is not used in the prior art method. Also, 
according to the prior art method a product is 
produced which is not fully soluble, in contradis- 
tinction to the product produced by means of the 
method according to the invention. 

30 

EXAMPLE 1 

Mixing 

35 Untoasted defatted soy meal with a PSI of 55% 

at pH 6.5 and water are mixed to a dry matter 
content of 10% at a temperature of 62-63 "C. The 
pH of the slurry is adjusted to 8.5 with 4N NaOH. 

40 Extraction 

After 30 minutes holding time the soluble pro- 
teins are extracted from the sludge by means of 
two centrifugation steps whereby an extraction effi- 
45 ciency of approx. 90% is obtained. 

After the first centrifugation the sludge is re- 
diluted with deionized water, still at 62-63 °C, and 
passed over the second centrifugation step 
whereafter the sludge is disposed. 
=,50^:^ -The. centrifugate-from both centrifugations are 
collected in the feed tank to the first ultrafiltration 
unit. 

It is very important that the temperature of the 
process liquid during mixing, extraction and ultrafil- 
55 tration 1 is always above 60 *C in order to limit 
bacterial growth and that the temperature is below 
64-65 * C during mixing and extraction in order to 
prevent protein denaturation, excess coloring and 
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d gradation of th organoleptic properties. 

Ultrafiltration 1 

The centrifugate is ultrafiltered in order to wash 
out carbohydrates and salts from the protein ex- 
tract The uftrafiltration unit is run at 65 *C. The 
centrifugate is concentrated to maximum 5.5% DS 
and diafiitered by addition of deionized water until 



% DS (permeate) 
% DS (retentate) 



= 0.09 



Then the retentate is concentrated to 9-10% DS. 
The permeate is disposed. 

Heat treatment 

The retentate is heat treated at 85 *C for 1 
minute in order to denature the proteins, thereby 
facilitating the hydrolysis. At the same time the 
bacteriai counts in the process liquid is lowered. 

Hydrolysis 

The heat treated retentate is delivered to the 
hydrolysis tank at 55 'C, and pH is adjusted to 8.5 
by means of 4N NaOH. 

The hydrolysis is started by addition of Al- 
calase® 2.4 L corresponding to E/S = 2%. When 
pH has passed 7.0, Neutrase® 0.5 L corresponding 
to E/S = 1% is added, and the hydrolysis takes 
place during the next 10-12 hours obtaining a % 
DH (TNBS-method) of around 20%. The degree of 
hydrolysis can easily be followed by measuring the 
increase in osmolality during the hydrolysis. 

Inactivation and enzyme treatment 

The hydrolysis is stopped by lowering the pH 
to 4.2 by addition of 30% HCl. Then Viscozyme 
120L corresponding to E/S = 0.1% is added for 
enzyme treatment. 

Carbon treatment 

Activated carbon (Picatif 120 FGV EWN) is 
; <mixed-in4he^naGtivated/enzymetreated^hydrolysis, 
mixture and should react for 30 minutes with slow 
agitation at 55 *C. The carbon treatment is per- 
formed in order to improve the color and the or- 
ganoleptic properties of the hydrolyzat . The dos- 
age of activated carbon is calculated as 3% of dry 
matter measured as • Brix. 
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Ultrafiltration 2 

The slurry from the carbon treatment is heated 
to 65 *C and is concentrated on the ultrafiltration 
unit to approx. 8-9% DS followed by diafiltration by 
addition of deionized water until % DS in the per- 
meate is below 0.9%. At last the retentate is con- 
centrated as much as possible in order to maxi- 
mize the yield. The retentate is disposed. 

Flash 

The permeate from ultrafiltration 2 is heated to 
135*C by steam injection and within few seconds 
flash cooled to approx. 75 • C followed by cooling in 
a plate heat exchanger to 55 • C. The flash process 
is improving the organoleptic properties, and fur- 
thermore a positive effect on the bacterial counts is 
obtained. 

Nanofiltration 

The flashed process liquid is concentrated and 
desalinated by nanofiltration at 55 °C. On AFC 30 
membranes from PCI Membrane Systems the os- 
molality after concentration will be below 180 
mOsm/kg H 2 0 at 7.5* Brix without diafiltration. In 
case lower osmolality is desired diafiltration with 
addition of deionized water can be performed be- 
fore the final concentration. 

The nanofiltration is stopped at 30 *C Brix be- 
cause of low flux. 

Sterilizing filtration 

The concentrate from nanofiltration is filtered at 
approx. 50 °C on Supra EKS sheets rinsed with 
citric acid solution (50 l/m 2 at pH = 4.2) and 
deionized water to neutral pH before steaming. The 
filter sheets are precoated with 0.25 kg Hyflo Super 
Cel and 0.25 kg Clarcei CBL-3 per m 2 . 

Evaporation 

The protein hydrolyzate is further concentrated 
to 60" Brix by vacuum evaporation at Tin/Tout = 
70/40 °C. 

Pasteurization 

The concentrated protein hydrolyzate is pas- 
teurized in a plate heat exchanger for 4 seconds at 
85 *C. The pasteurized concentrate is cooled to 4- 
8*C and stored into a sterile tank until drying. 
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Spray-drying 

The protein hydrolyzate is spray-dried and ag- 
glomerated at Tin 200 • C. The water content in the 
spray-dried powder should be below 6.5% to ob- 
tain satisfactory stability of the powder. 

EXAMPLE 2 

Mixing 

30 kg of sesame flour with a protein content of 
44.6% is mixed with 270 I of demineralized water 
at65*C. 

Ultrafiltration 1 

The mixture is ultrafiltrated to remove soluble 
carbohydrates. Diafiltration with 2 volumes of water 
and concentration to 8% protein. 

The permeate is disposed. 



Flash 

The permeate from ultrafiltration 2 is heated to 
135 - C by steam injection and within few seconds 
s flash cooled to approx. 75 ■ C followed by cooling in ' 
a plate heat exchanger to 55 0 C. The flash process 
is improving the organoleptic properties, and fur- 
thermore a positive effect on the bacterial counts is 
obtained. 

10 

Nanofiltration 

The flashed process liquid is concentrated and 
desalinated by nanofiltration at.55'C. On HC 50 

75 membranes from DDS the osmolality after con- 
centration will be below 180 mOsm/kg H 2 0 at 7.5* 
Brix without diafiltration. In case lower osmolality is 
desired diafiltration with addition of deionized water 
can be performed before the final concentration. 

20 The nanofiltration is stopped at 30 °C Brix be- 
cause of low flux. 



Heat treatment 



Carbon treatment 



The retentate is heat treated to 85 *C for 5 25 
minutes. 

Hydrolysis 

The heat treated retentate is delivered to the 30 
hydrolysis tank at 55 • C, and pH is adjusted to 8.0 
by means of Ca(OH}2. 

The hydrolysis is started by addition of Al- 
calase® 2.4 L corresponding to E/S = 2%. When 
pH has passed 7.0, Neutrase® 0.5 L corresponding 35 
to E/S = 1% is added, and the hydrolysis takes 
place during the next 10-12 hours obtaining a % 
DH (TNBS-method) of around 20%. The degree of 
hydrolysis can easily be followed by measuring the 
increase in osmolality during the hydrolysis. ao 

Inactivation and enzyme treatment 

The hydrolysis is stopped by lowering the pH 
to 4.2 by addition of 30% HCI. 45 

Ultrafiltration 2 

The mixture from the inactivation is heated to 

to approx. 8-9% DS followed by diafiltration by 
addition of deionized water until % DS in the per- 
meate is below 0.9%. At last the retentate is con- 
centrated as much as possible in order to maxi- 
mize the yield. The retentate is disposed. 55 



Activated carbon (Picatif 120 FGV EWN) is 
mixed in the inactivated/enzyme treated hydrolysis 
mixture and should react for 30 minutes with slow 
agitation at 55 *C. The carbon treatment is per- 
formed in order to improve the color and the or- 
ganoleptic properties of the hydrolyzate. The dos- 
age of. activated carbon is calculated as 3% of dry 
matter measured as • Brix. 

Sterilizing filtration 

The concentrate from carbon treatment is fil- 
tered at approx. 50 *C on Supra EKS sheets rinsed 
with citric acid solution (50 l/m 2 at pH = 4.2) and 
deionized water to neutral pH before steaming. The 
filter sheets are precoated with 0.25 kg Hyflo Super 
Cel and 0.25 kg Clarcel CBL-3 per m 2 . 

Spray-drying 

The protein hydrolyzate is spray-dried and ag- 
glomerated at Tin 200 *C. The water content in the 
spray-dried powder should be below 6.5% to ob- 
tain satisfactory stability of the powder. 
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Method for production of a vegetable protein 
hydrolyzate, characterized by the fact 

1) that vegetable protein and water is mixed 
to a slurry with a protein content up to 20%, 
preferably up to 10%, 

2) that the pH of the slurry from step 1) is 
adjusted to a value, which is more than 3 
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pH-units from the isoelectric point of th 
protein, 

3) that after dissolution or substantial dis- 
solution of the protein the solubilized pro- 
teins are separated from the slurry, 

4) that the supernatant from step 3 is ul- 
trafiltered with an ultrafiltration unit with a 
cut-off value of above 20,000 Daltons, 

5) that the retentate from step 4) is heat- 
treated during such time period that the 
proteins are denatured, 

6) that the denatured proteins in the reten- 
tate are proteolytically hydrolyzed by 
means of at least one protease at pH values 
and temperatures close to the optimum pH 
values and temperatures for the protease(s), 
by means of a non-pH-stat method to a DH 
(Degree of Hydrolysis) of between 15 and 
30%, 

7) that the hydrolysis is terminated by inac- 
tivation of the enzyme(s), 

8) that the effluent from step 7 is con- 
centrated on an ultrafiltration unit with cut- 
off value above 5,000 to the maximum value 
or approx. the maximum value of DS (Dry 
Substance) in the retentate, whereafter a 
diafiltration with water is carried out until the 
percentage of DS in the permeate is below 
0.9%, 

9) that the permeate from step 8) is heated 
to between 130 and 140'C and immedi- 
ately thereafter flashcooled to around 75 • C 
and then cooled in a heat exchanger to 
between 50 and 60 • C, and 

10) that the effluent from step 9) is con- 
centrated and desalinated by nanofiltration 
at a temperature between 50 and 70 *C, 
whereafter the retentate is collected as the 
protein hydrolyzate solution. 

2. Method according to Claim 1 , characterized by 
the fact that the protein in step 1) is soy meal 
with high PSI (Protein Solubility Index) (> 50% 
at pH 6.5). 

3. Method according to Claim 2, characterized by 
the fact that the soy meal is defatted. 

4. Method according to Claims 1 - 3, character- 
protein content of around 8%. 

5. Method according to Claims 1 - 4, character- 
ized by the fact that the temperature during 
the steps 1) to 4) is above 60 °C. 

6. Method according to Claims 1 - 5, character- 
ized by the fact that the separation in step 3) is 



carried out by means of gravity separation, 
preferably centrifugation. 

7. Method according to Claims 1 - 6, character- 
5 ized by the fact that the protease or one of the 

proteases used during step 6) is a Bacillus 
protease. 

8. Method according to Claim 7, characterized by 
io the fact that the Bacillus protease is a Bacillus 

licheniformis protease. 

9. Method according to Claim 8, characterized by 
the fact that at least two proteases are used 

75 during step 6), i.e. a Bacillus licheniformis 
protease and a Bacillus subtilis protease. 

10. Method according to Claims 1 - 9, character- 
ized by the fact that the mixture at the end of 

20 step 7) is treated with activated carbon for 

more than 5 minutes at between 50 and 70 ° C 
in an amount corresponding to between 1 and 
5% carbon, calculated in relation to soluble 
protein hydrolyzate. 

25 

11. Method according to Claims 1 - 9, character- 
ized by the fact that the mixture at the end of 
step 10) is treated with activated carbon for 
more than 5 minutes at between 50 and 70 • C 

30 in an amount corresponding to between 1 and 

5% carbon, calculated in relation to soluble 
protein hydrolyzate, whereafter the activated 
carbon is removed, and the filtrate is collected 
as the protein hydrolyzate solution. 

35 

12. Method according to Claims 1-11, character- 
ized by the fact that the protein hydrolyzate 
solution from step 10) is spray-dried to a water 
content below 6.5%. 

40 

13. Method according to Claims 1-11, character- 
ized by the fact 

11) that the protein hydrolyzate solution 
from step 10) is sterile filtered, 
45 12) that the sterile filtrate from step 11) is 

concentrated to a concentration of between 
40 and 60 total DS," 

13) that the concentrate from step 12) is 
pasteurized, and 
so ..• 14) that the pasteurized .^concentrate from 

step 13) is spray-dried to a water content of 
below 6.5%. 

PatentansprUche 

55 

1. Verfahren zur Herstellung eines pflanzlichen 
Prot inhydrolysats, gekennzeichnet durch die 
Tatsache, 
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1) daB pflanzliches Protein und Wasser zu 
einer Aufschlammung mit einem Proteinge- 
halt bis zu 20%, vorzugsweise bis zu 10%, 
vermischt werden, 

2) daB der pH der Aufschlammung aus 5 
Schritt 1) auf einen Wert eingestellt wird, 
der mehr als 3 pH-Einheiten vom isoelektri- 
schen Punkt des Proteins liegt, 

3) daB nach Auflosung Oder wesentlicher 
AuflCsung des Proteins die loslich gemach- 10 
ten Proteine von der Aufschlammung abge- 
trennt werden, 

4) dafi der Uberstand aus Schritt 3) mit 
einer Ultrafiltrationseinheit mit einem 
Schnittwert von Uber 20.000 Daltons ultrafil- 75 
triert wird, 

5) daB das Retentat aus Schritt 4) wShrend 
eines solchen Zeitraumes wSrmebehandelt 
wird, dafi die Proteine denaturiert werden, 

6) dafl die denaturierten Proteine im Reten- 20 
tat mittels wenigstens einer Protease bei 
pH-Werten und Temperaturen nahe den op- 
timalen pH-Werten und Temperaturen fOr 
die Protease(n) mittels eines Nicht-pH-stat- 
Verfahrens bis zu einem DH (Degree of 25 
Hydrolysis) von zwischen 15 und 30% pro- 
teolytisch hydrolysiert werden, 

7) dafi die Hydrolyse durch Inaktivierung 
des (der) Enzyms (Enzyme) beendet wird, 

8) dafi der Ablauf aus Schritt 7) auf einer 30 
Ultrafiltrationseinheit mit einem Schnittwert 
uber 5.000 bis zu dem maximalen Wert, 
Oder ungefMhr dem maximalen Wert von DS 
(Dry Substance) im Retentat konzentriert 
wird, woraufhin eine Diafiltration mit Wasser 35 
durchgefuhrt wird, bis der Prozentanteil von 
DS im Permeat unter 0,9% liegt, 

9) dafi das Permeat aus Schritt 8) auf zwi- 
schen 130 und 140*C erhitzt und unmittel- 
bar danach auf etwa 75 • C flashgekuhlt und 40 
dann in einem Warmetauscher auf zwischen 
50 und 70 9 C abgekGhlt wird und 

10) daB der Ablauf aus Schritt 9) durch 
Nanofiltration bei einer Temperatur zwi- 
schen 50 und 70 *C, konzentriert und ent- 45 
salzt wird woraufhin das Retentat als die 
Proteinhydrolysatlosung gesammelt wird. 

2. Verfahren nach Anspruch 1, gekennzeichnet 
durGhidie.-Tatsache^daB. das.iProtein . in . Schritt.-v soj ^ 
1) Sojaschrotmeh! mit hohem PSI (Protein So- 
lubility Index) (> 50% bei pH 6,5) ist. 

3. Verfahren nach Anspruch 2, gekennz ichnet 
durch die Tatsache, dafi das Sojaschrotmehl 55 
entfettet ist. 



4. Verfahren nach d n AnsprGchen 1-3, gek nn- 
zeichnet durch die Tatsache, dafi die Auf- 
schlammung in Schritt 1) einen Proteingehalt 
von etwa 8% besitzt. 

5. Verfahren nach den AnsprGchen 1-4, gekenn- 
zeichnet durch die Tatsache, dafi die Tempe- 
ratur wahrend der Schritte 1) bis 4) uber 60 # C 
liegt. 

6. Verfahren nach den AnsprGchen 1-5, gekenn- 
zeichnet durch die Tatsache, dafi die Trennung 
in Schritt 3) mittels Schwerkrafttrennung, vor- 
zugsweise Zentrifugation, ausgefUhrt wird. 

7. Verfahren nach den AnsprGchen 1-6, gekenn- 
zeichnet durch die Tatsache, daB die Protease 
oder eine der Proteasen, die wahrend Schritt 
6) eingesetzt wird, eine Bacillus-Protease ist. 

8. Verfahren nach Anspruch 7, gekennzeichnet 
durch die Tatsache, dafi die Bacillus-Protease 
eine Bacillus licheniformis-Protease ist 

9. Verfahren nach Anspruch 8, gekennzeichnet 
durch die Tatsache, daB wenigstens zwei Pro- 
teasen wahrend Schritt 6) eingesetzt werden, 
d.h. eine Bacillus licheniformis-Protease und 
eine Bacillus subtilis-Protease. 

10. Verfahren nach den AnsprGchen 1-9, gekenn- 
zeichnet durch die Tatsache, dafi die Mischung 
am Ende von Schritt 7) mit Aktivkohle fGr mehr 
als 5 Minuten bei zwischen 50 und 70 °C in 
einer Menge, die zwischen 1 und 5% Kohlen- 
stoff entspricht, berechnet in Bezug auf losli- 
ches Proteinhydrolysat, behandelt wird. 

11. Verfahren nach den AnsprGchen 1-9, gekenn- 
zeichnet durch die Tatsache, dafi die Mischung 
am Ende von Schritt 10) mit Aktivkohle fGr 
mehr als 5 Minuten bei zwischen 50 und 70° C 
in einer Menge, die zwischen 1 und 5% Koh- 
lenstoff entspricht, berechnet in Bezug auf los- 
liches Proteinhydrolysat, behandelt wird, wor- 
aufhin die Aktivkohle entfernt wird und das 
Filtrat als die Proteinhydrolysatlosung gesam- 
melt wird. 

it2ifeVerfahren-^ach^ 

zeichnet durch die Tatsache, dafi die Proteinh- 
ydrolysatlosung aus Schritt 10) auf einen Was- 
sergehalt unter 6,5% sprGhgetrocknet wird. 

13. Verfahren nach den AnsprGchen 1-11, gekenn- 
zeichnet durch die Tatsache, 

11) daB die Proteinhydrolysatlosung aus 
Schritt 10) sterilfiltriert wird, 
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12) daB das St rilfiltrat aus Schritt 11) auf 
ine Konzentration von zwischen 40 und 60 

Gesamt-DS konzentriert wird, 

13) daB das Konzentrat aus Schritt 12) pa- 
steurisiert wird und 

14) daB das pasteurisierte Konzentrat aus 
Schritt 13) auf einen Wassergehalt unter 
6,5% sprQhgetrocknet wird. 



R vendlcatlons 
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solution d'hydrolysat de proteine. 

2. Procede selon la revendication 1 caracterise 
par le fait que la proteine de retape 1) est de 
la farine de soja avec un PSI eleve" (Index de 
Solubility Proteine)(>50% k pH 6.5). 

. 3. Procede selon la revendication 2, caracterise 
par le fait que Ton enleve les matieres grasses 
de ia farine de soja. 



1. Proc£d6 pour la production d'un hydrolysat de 
proteine veg£tale caracterise par le fait que : 

1) la proline vegetale et I'eau sont melan- 
ges k une boue avec une teneur en protei- 
ne jusqu'& 20% de preference jusqu'& 10%, 

2) le pH de la boue provenant de I'etape 1) 
est ajuste k une valeur qui est superieure a 
3 unites-pH a partir du point isoeiectrique 
de la proline, 

3) apres la dissolution sensible de la proli- 
ne, les proteines solubiiis§es sont s6par£es 
de la boue, 

4) le surnageant de I'etape 3) est ultrafiltre 
avec une unite d'ultrafiltration d'une valeur 
de coupure superieure k 20.000 Daltons, 

5) le retentat de I'etape 4) est traite k la 
chaleur pendant une p§riode permettant de 
d£naturer les proteines, 

6) les prolines denaturees dans le retentat 
sont hydrolys^es proteolytiquement au 
moyen d'au moins une protease h des va- 
lours de pH et de temperature proches de 
valeurs de pH et des temperatures optima- 
les pour ia ou les proteases au moyen d'un 
procede sans pH-stat jusqu'& un DH (Degre 
d'Hydrolyse) d'entre 15 et 30%, 

7) Thydrolyse est achevge par inactivation 
de la ou les enzymes, 

8) I'effluent provenant de I'etape 7) est 
concent^ sur une unite d'ultrafiltration avec 
une valeur de coupure superieure k 5.000 
jusqu'a la valeur maximum ou environ la 
valeur maximum de DS (substance seche) 
dans le retentat apres quoi on effectue une 
diafiltration avec I'eau jusqu'St ce que le % 
de DS dans le permeat soit au-dessous de 
0.9%, 

9) le permeat de retape 8) est chauffe jus- 
^a^: ^.qu'a^entrewliSO^et^ 

soumis k un refroidissement Eclair jusqu'a 
environ 75 'C, puis refroidi dans un £chan- 
geur de chaleur jusqu'li une temperature 
entre 50 et 60 ■ C, et 

10) ('effluent provenant de I'etape 9) est 
concentre et dessaie par nanofiltration k 
une temperature entre 50 et 70 *C, apres 
quoi le retentat est re cueilli sous forme de 
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4. Procede selon les revendications 1-3, caracte- 
rise par le fait que la boue de retape 1 ) k une 
teneur en proteines d'environ 8%. 

5. Procede selon les revendications 1-4, caracte- 
rise par le fait que la temperature au cours des 
etapes 1 ) k 4) se situent au-dessus de 60 * C. 

6. Procede selon les revendications 1-5, caracte- 
rise par le fait que ia separation k I'etape 3) 
s'effectue au moyen de ia separation par gravi- 
te de preference par la centrifugation. 

7. Procede selon les revendications 1-6, caracte- 
rise par le fait que la protease ou Tune des 
proteases uttlisees au cours de retape 6) est 
une protease Bacillus. 

8. Procede selon la revendication 7, caracterise 
par le fait que la protease Bacillus est une 
protease Baccillus licheniformis. 

9. Procede selon ia revendication 8, caracterise 
par le fait qu'au moins deux proteases sont 
utilisees au cours de retape 6), c'est-a-dire 
une protease Bacillus licheniformis et une pro- 
tease Bacillus subtilis. 



10. Procede selon les revendications 1-9, caracte- 
rise par le fait que le melange a la fin de 
retape 7) est traite avec du carbone active 
pendant plus de 5 minutes k une temperature 
entre 50 et 70 • C dans une quantite correspon- 
ds dant a entre 1 et 5% de carbone, calcuiee par 

rapport k I'hydrolysat de proteine soluble. 

11. Procede selon les revendications 1-9, caracte- 
rise par le fait que le melange a la fin de 

pendant plus de 5 minutes & une temperature 
entre 50 et 70 • C dans une quantite correspon- 
dant a entre 1 et 5% de carbone, calcuiee par 
rapport k I'hydrolysat de proteine soluble, 
55 apres quoi on enleve le carbone active et I'on 

recueille le filtrat sous forme de solution d'hy- 
drolysat de proteine. 
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12. ProcSde selon les r vendications 1-11, carac- 
t§ris6 par I fait que la solution d'hydrolysat d 
proteine provenant de I'etape 10) est s6ch6e 
par pulverisation jusqu'a une teneur en eau 
inferieure a 6.5%. 5 

13. Procede selon les revendication 1-11, caracte- 
rise par le fait que : 

11) la solution d'hydrolysat de proline de 
I'etape 10) est filtree de facon sterile, 10 

12) le filtrat sterile provenant de I'etape 11) 
est concents a une concentration entre 40 
et 60 DS au total, 

13) le concentrat de I'etape 12) est pasteuri- 
se, et is 

14) le concentrat pasteurise de retape 13) 
est seche par pulverisation jusqu'a une te- 
neur en eau inferieure a 6.5%. 
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